ABSTRACT. Bone and charcoal samples from the Neolithic site of Serra Cicora in the Salento Peninsula (southern Italy) have been dated by accelerator mass spectrometry (AMS). Measurements appear to support other archaeological evidence and have shown that 2 distinct phases of human occupation of the site can be identified: the first occupation in the Early Neolithic and a second occupation in the Middle-Late Neolithic. The results provide new information and are a fundamental contribution to the definition of the absolute chronology of the Middle-Late Neolithic in this part of Europe.
INTRODUCTION
The Neolithic site of Serra Cicora is about 1 km from the Ionian coast of the Salento Peninsula in southern Italy (40°10′N, 18°01′E). The site lies about 50 m from the shoreline and approximately 50 m above sea level on the flat top of a small hill. Serra Cicora has been excavated since 1998 by archaeologists of the Department of Cultural Heritage of the University of Lecce (Lecce, Italy), who have found evidence of human presence since ancient times, including burials, pottery, post holes, and artifacts. An archaeological analysis of the site structure and a stylistic analysis of the pottery suggest that human occupation took place in 2 distinct phases in Serra Cicora: the first phase in the Early Neolithic and the second phase in the Middle-Late Neolithic. Pottery from the first phase at the site, ascribed to the cultural aspect of "Impressed Pottery," was associated with several post holes excavated in the basement rocks, which suggested the presence of huts. The second phase at the site, ascribed to the cultural aspects of "Serra d'Alto" and "Diana," is notable for its many burials of a characteristic circular shape (Figure 1 ). This suggests that in this period the site was used mainly as a necropolis (Cipolloni Sampò 1998).
METHODS: SAMPLE SELECTION AND AMS DATING
This study is one of the first systematic investigations regarding archaeological applications carried out in Lecce using the new accelerator mass spectrometry (AMS) system. In this study, we investigated 2 apparently distinct phases of human occupation at Serra Cicora. The material suitable for our purpose from excavations on the first Early phase was charcoal found in one of the post holes, assumed to be combusted wood of the posts. For the second phase, 6 human bone samples were selected from 6 different burials. The samples listed in Table 1 were dated at the AMS Radiocarbon Dating Facility of the University of Lecce (laboratory code LTL) (Calcagnile et al. 2004 a, b) and, for comparison, duplicate samples were sent to the Leibniz Labor für Altersbestimmung und Isotopenforschung of Christian Albrechts University (Kiel, Germany; laboratory code KIA).
The selected bone samples were generally well preserved and did not show any evident source of contamination (i.e. presence of roots, restoration substances, carbonate-rich layers).
Collagen survival in the bones was similar for all the samples, and for one of them, T3 IN. A (SECT.V), the percentage of original collagen remaining in the bone was determined to be 2.8%, a low yield when compared with a content of about 22 wt% for a fresh bone (van Klinken 1999).
For the preparation of the bone samples, a modified method by Longin (1970) was used to extract the collagen fraction (D'Elia et al. 2004; Gillespie et al. 1984) . In particular, an additional alkali solution (0.2M NaOH for 30 min) was added before the collagen solubilization in hot water (85°C), and acidified at pH = 3 with HCl for about 8 hr.
All the charcoal samples were mixed with significant quantities of inorganic material (most likely clay used to fix the posts in the holes) and were treated by the conventional acid-alkali-acid (AAA) method (D'Elia et al. 2002) . The samples of chemically treated charcoal and purified bone protein were combusted in evacuated sealed quartz tubes in a muffle oven at 900 °C for 8 hr. The resulting CO 2 was cryogenically purified (D'Elia et al. 2002) and then converted to graphite by using H 2 as the reductant and iron powder as the catalyst (D'Elia et al. 2004; Vogel et al. 1984) .
All the bone samples yielded enough graphite to allow precise 14 C measurements in the accelerator, while only two of the charcoal samples yielded-during the sample processing-enough graphite to allow reliable measurements with the accelerator.
Graphite targets were then submitted for 14 C dating. The measured values were normalized by using NIST Oxalic Acid II standards and IAEA C6 Sucrose as quality and accuracy controls. The measured isotopic ratios were corrected for accelerator and sample preparation background and for isotopic fractionation by using the 13 C/ 12 C ratio measured by the accelerator. The background correction was done by subtracting the accelerator and sample processing-induced backgrounds (estimated by measuring 14 C-free blank materials) from the samples' measured isotopic ratios, and by taking into account the sample mass dependency (Morgenroth et al. 2000; Rom et al. 1998 ).
For the IAEA C6 Sucrose, a 14 C concentration of 1.5044 ± 0.55 pMC was measured, showing good agreement (0.1% relative difference) with the IAEA consensus value (1.5061 pMC). Table 1 reports the measured 14 C ages and 13 C values for the samples. Since the 13 C term was measured with the accelerator, its value reflects not only the naturally occurring mass fractionaction, but also the mass fractionaction induced by sample processing and by the AMS measurement itself (Quarta et al. 2005) .
RESULTS AND DISCUSSION
Although in order to really check if the extracted collagen was free of contamination and if any kind of reservoir effect (i.e. related to paleodietary) was present, more information about the atomic C/N ratio or the 15 N should be collected. The 13 C values measured for collagen and the consistency of all the data are a significant indication of the effectiveness of the contamination removal, and thus of the reliability of the obtained results.
The sample T3 In.A (Sect. V) was dated both in Lecce and in Kiel for intercomparison. The 14 C ages measured in the 2 labs are in good agreement, with a relative difference below 0.1%. The 14 C ages have been corrected in calendar dates by using the software OxCal v 3.5, based on the last atmospheric data set (Stuiver et al. 1998) ; the results are given in Figure 2 . The measurements clearly confirm that the human occupation of Serra Cicora took place in 2 distinct moments: the first occurring near the onset of the Early Neolithic (5670-5480 cal BC) and a second in the Middle-Late Neolithic (4600-4300 cal BC). 
CONCLUSIONS
Results of the 14 C analysis can be interpreted on 2 levels. On a local, regional scale, the measurements provide a fundamental contribution to the identification and absolute dating of the 2 moments of human occupation of Serra Cicora, with the first being one of the oldest Neolithic sites in southern Italy. On a larger geographical scale, however, the results are even more important, since they present one of the first absolute dates for the 2 cultural aspects Serra d'Alto and Diana, which were diffused in the whole Italian peninsula in the Middle-Late Neolithic. Such results, although still preliminary, suggest that an intensive, methodical study should be carried out in order to reconstruct an absolute time frame for the whole Italian Neolithic. On this basic idea and in collaboration with several Italian universities, museums, and the Conservation Institution of the Italian Ministry for the Cultural Heritage, several materials (charcoal, animal and human bones, marine shells) attributed to different local Neolithic cultures have been selected and are now being dated by AMS in Lecce. The results of this project, which is only in its preliminary stage, has already led to the dating of more than 100 samples from all around Italy. More results will be reported in future publications.
